Abstract. In this paper we introduce some new double sequence spaces via ideal convergence and an Orlicz function in n−normed spaces and examine some properties of the resulting spaces.
Introduction
Let X be a non-empty set, then a family of sets I ⊂ 2 X (the class of all subsets of X ) is called an ideal if and only if for each A, B ∈ I, we have A ∪ B ∈ I and for each A ∈ I and each B ⊂ A, we have B ∈ I. A non-empty family of sets F ⊂ 2 X is a filter on X if and only if ∅ / ∈ F , for each A, B ∈ F , we have A ∩ B ∈ F and each A ∈ F and each A ⊂ B, we have B ∈ F . An ideal I is called non-trivial ideal if I ̸ = ∅ and X / ∈ I. Clearly I ⊂ 2 X is a non-trivial ideal if and only if F = F (I) = {X/A : A ∈ I} is a filter on X. A non-trivial ideal I ⊂ 2 X is called admissible if and only if {{x} : x ∈ X} ⊂ I. Further details on ideals of 2 X can be found in Kostyrko, et .al [5] . The notion was further investigated by Salat et.al [13] , Tripathy and Hazarika [21, 23, 15, 29] , Tripathy and Mahanta [27] and others.
The notion of double sequences has been investigated from different aspect by Tripathy and Dutta [25] , Tripathy and Sarma [22, 24, 30] and many others in recent years.
By the convergence of a double sequence we mean the convergence on the Pringsheim sense that is, a double sequence x = (x k,l ) has Pringsheim limit L (denoted by P − lim x = L) provided that given ε > 0 there exists n ∈ N such that |x k,l − L| < ε whenever k, l > n Pringsheim [10] . We shall write more briefly as "P −convergent".
The double sequence x = (x k,l ) is bounded if there exists a positive number M such that |x k,l | < M for all k and l. Let l 2 ∞ the space of all bounded double such that
Recall Krasnoselski and Rutickii [6] that an Orlicz function M is continuous, convex, nondecreasing function define for x > 0 such that M (0) = 0 and M (x) > 0. If convexity of Orlicz function is replaced by M (x + y) ≤ M (x) + M (y) then this function is called the modulus function and characterized by Nakano [9] . It was further investigated from sequence space point of view by Ruckle [12] , Tripathy and Chandra [28] 
Let n ∈ N and X be a real vector space of dimension d, where n ≤ d. A real-valued function ∥., ..., .∥ on X satisfying the following four conditions:
. . , x n )∥ is called an n−norm on X, and the pair (X, ∥(., . . . , .)∥) is called an n−normed space [3] .
A trivial example of n−normed space is X = R equipped with the following Euclidean n−norm:
. . , n. The notion of n−norm from different aspect by Gahler [2] , Gunawan and Mashadi [4] , Misiak [8] , Tripathy and Dutta [26] and many others.
Main results
In this section we introduce the notion of different types of I−convergent double sequences. This generalizes and unifies different notions of convergence for double sequences. We shall denote the ideal of 2 N×N by I 2 . The notion of paranormed sequence space was studied at the initial stage by Simons [14] . Later on different classes of paranormed sequence spaces were intro-duced and their different properties were investigated by Maddox [7] , Rath and Tripathy [11] , Tripathy [17] , Tripathy and Sen [16, 19] and many others.
Let I 2 be an ideal of 2 N×N , M be an Orlicz function, p = (p k,l ) be a bounded double sequence of strictly positive real numbers and (X, ∥(., . . . , .)∥) be an n−normed space. Further w (n − X) denotes X−valued sequence space. Now, we define the following double sequence spaces:
The following well-known inequality will be used in this study: 
Since ∥., ..., .∥ is a n−norm and M is an Orlicz function, the following inequality holds:
From the above inequality we get
Two sets on the right hand side belong to I 2 and this completes the proof. 
Proof. g (n,m) (θ) = 0 and g (n,m) (−x) = g (n,m) (x) are easy to prove, so we omit them. Let us take
We have to show that g (n,m)
) .
From this inequality, it follows that
and consequently 
